A microsatellite-enriched genomic library for marble goby (Oxyeleotris marmoratus), a freshwater fish of considerable economic value, was obtained. A total of 16 microsatellite markers were successfully isolated and characterized in a population from the Mekong River in Vietnam. These markers had 2-20 alleles with expected heterozygosity ranging from 0.0370 to 0.8927. Linkage equilibrium was observed in most loci, and only 1 locus revealed a significant deviation from Hardy-Weinberg equilibrium. These microsatellite markers will be useful for genetic diversity and molecular marker-assisted selection studies of wild and farmed O. marmoratus.
INTRODUCTION
The marble goby (Oxyeleotris marmoratus), commonly known as Soon Hock, is the largest species of goby-like fishes (Smith, 1945) . It is native to the Mekong and Chao Phraya River basins, Malay Peninsula, Indonesia, and the Philippines (Kottelat, 1993) . O. marmoratus is considered a superior-quality freshwater fish with high market demand and commercial value. Owing to its high price and cultivation potential, marble goby culture has been rapidly developed in Southeast Asian countries such as Thailand, Vietnam, Malaysia, and China. Many studies have been conducted on artificial culture, larval rearing, and nutrition physiology (Vu et al., 2005; Su et al., 2008; Nakagawa et al., 2009) . However, genetic studies on the species have rarely been reported. Only 8 simple sequence repeat (SSR) primers have been developed for O. marmoratus (Abercrombie et al., 2009 ). Those loci with few alleles (2-4) are inadequate for further population genetic analysis and breeding studies.
Microsatellites or SSRs exist in both coding and noncoding regions of prokaryotic and eukaryotic genomic DNA. SSRs are usually characterized by a high degree of length polymorphism (Zane et al., 2002) . Herein, we report a set of 16 polymorphic microsatellite loci and primers for O. marmoratus obtained using the method of fast isolation by amplified fragment length polymorphism of sequences containing repeats. These markers will be useful for genetic diversity and molecular marker-assisted selection studies of wild and farmed O. marmoratus.
MATERIAL AND METHODS
An enrichment library was constructed using a protocol described by Zane et al. (2002) . Genomic DNA was extracted from tail fin tissues of 3 individuals using a standard proteinase K/phenol extraction protocol. Three 10 μg DNA samples were pooled and digested with Bsp143I restriction enzyme. Size fractions of 400-1000 bp were selected and ligated to adaptors: oligo A (5ꞌ-GCGGTACCCGGGAAGCTTGG-3ꞌ) and oligo B (5ꞌ-GATCCCAAGCTTCCCGGGTACCGC-3ꞌ) (Moraga et al., 1998) . Pre-hybridization polymerase chain reaction (PCR) amplification was performed for the digested/ligated library using oligo A. For enrichment, the DNA was denatured and hybridized with 2 biotinylated probes [B-ATAGAATAT(CA) 15 and B-ATAGAATAT(GA) 15 ] at 68°C for 1 h. The fragments hybridized to the probes were then captured with streptavidin-coated magnetic beads (Streptavidin Magnesphere Paramagnetic Particles, Promega, Madison, WI, USA).
After enrichment, nonspecific binding and unbound DNAs were removed with several nonstringent and stringent washes. The microsatellite-enriched DNA fragments were collected and amplified with PCR and then ligated to T-vectors (pMD18-T, Takara, Dalian, China) and transformed into DH5α competent cells. Transformed cells grew at 37°C overnight on a Luria-Bertani agar plate containing ampicillin, X-gal, and isopropyl-beta-D-thiogalactopyranoside for blue/white selection. The positive clones were selected for post-PCR using M13/RV-p and (CA) 12 /(GA) 12 primers and sequenced on an ABI 3730 Genetic Analyzer (Applied Biosystems). SSRs were detected using the SSRHunter 1.0 software (Li and Wan, 2005) . All of these loci were deposited in GenBank.
Primers were designed using the Primer Premier 5.0 software (Premier Biosoft International, Palo Alto, CA, USA). The primer pairs (fluorescence-labeled at the 5ꞌ-end) were tested on 53 individuals of O. marmoratus collected from the Mekong River in Vietnam. The allele number per locus (N A ), allele size range, observed heterozygosity (H O ), and expected heterozygosity (H E ) were calculated using Popgene 1.31 (Yeh et al., 1999) . Deviations from Hardy-Weinberg expectations were estimated using Genepop4.0 (Raymond and Rousset, 1995; Rousset, 2008) .
RESULTS AND DISCUSSION
A total of 205 positive clones were selected for post-PCR, and 127 were successfully sequenced. Among the 127 clone sequences, 81 (64%) contained simple or compound microsatellites with 9 or more repeats. All of these loci were deposited in GenBank. Primers were tested on the genomic DNA of marble goby, and 29 primer pairs successfully revealed consistent amplification and polymorphic loci. N A = allele number; H O = observed heterozygosity; H E = expected heterozygosity; HWE = Hardy-Weinberg equilibrium. Statistically significance at *P < 0.05.
